Objective: To determine if social class, education level and group environment (rural and urban) influence particular food habits commonly associated with dental caries incidence among 4-24-month-old black South African children. Design, setting and subjects: Information was collected by trained interviewers using a food-frequency questionnaire from mothers of children in two areas in South Africa: Ndunakazi, a rural area in KwaZulu/Natal ðn ¼ 105Þ and two urban areas in Gauteng -Soweto (low to middle socio-economic area) ðn ¼ 100Þ and the northern suburbs of Johannesburg and Sandton (middle to upper socio-economic area) ðn ¼ 101Þ: Education level and occupation of the parents, which define social class, were also recorded. A linear logistic (Proc Catmod) analysis tested social class, education level and group environment as the independent variables and the food habits as the dependent variables. Results: Group environment was significantly associated with nine of the 18 food habits investigated. More urban than rural mothers added sugar to their child's comforter. More mothers in urban Soweto than in urban Johannesburg were still breast-feeding their infants at 24 months. More rural than urban mothers were giving 'mutis' (common and traditional medicines). Together with group environment, education level was significantly associated with giving of 'mutis' and the frequency of giving them. Social class was significantly associated with the frequency of breastfeeding and when the child was breast-fed. Mothers from the upper social class breast-fed less frequently than mothers from the lower class. Conclusion: The study showed a strong influence of rural/urban environment on specific cariogenic food habits among young black South African children, enabling the development and implementation of a nutrition strategy.
It has been suggested that definitions of the urban environment tend to consider only the physical, and not the social complexity of the urban setting 1 . Researchers need to define what is meant by urban so that their studies can be compared with other areas and with the same area over time. Several criteria have been used to describe what is urban and what is rural. The Concise Oxford Dictionary 2 gives only a broad definition of urban as 'living or situated in a city or town'. A quantitative definition such as the World Health Organization's (WHO) one of '20 000 people' 3 ignores qualitative differences between urban areas. Van de Graaf 4 proposed a number of other criteria which include the form of administration present in the area, density (people per km 2 ), economic function (agricultural versus industrial) and access to basic services. It is important, however, to be aware of the limitations of using any single criterion, as it may give rise to stylised conceptions of what constitutes urban living. Rather, the definition used should be determined by the aim of a particular study 5 . Urbanisation is the movement of people from rural to urban areas. The process of urbanisation could be described as one of the major global environmental changes directly affecting human health today. Populations particularly affected are in developing countries, such as South Africa, where rapid urban growth has been accompanied by massive urban poverty 1 . Urbanisation provides a unique opportunity to study the effect of complex societal changes, including rapid population increase and concentration, movement from rural to urban areas, circulation within greater urban areas and improved access to employment and education as well as food habits. These changes have had both beneficial and adverse effects on health 5 . South Africa is part of these global environmental changes.
South Africa is a land of contrasts, even with regard to caries rates between groups 6 . Climatic, geographic and socio-political circumstances differ and, in the latter context, communities vary from Third to First World with distinct cultural differences for infant feeding and diet as well as dietary habits, often modified by economic factors 7 and urbanisation. The differences in breast-feeding, for instance, between South African rural and urban black communities indicated the influence of urbanisation on feeding practices as early as 1985. This influence, together with other socio-economic variables, has become more important in the new South Africa, as social barriers to population movement have disappeared 7 and urbanisation has increased at an exceptionally high rate 8 . Forty per cent of the population of the Third World was urban at the end of the 20th century 9, 10 , and this is estimated to increase to 57% by 2025 9 . Considerable attempts have been made in developing countries to restrict, redirect or control the rate of urbanisation. These measures have largely failed and unprecedented growth of urban populations continues 5 . Epidemiological research needs to focus on understanding the relationship between changes that occur during urbanisation and their impact on health 5 . With the exception of Nigeria 11 , African countries have not investigated systematically the health issues surrounding urbanisation 12 . It has been suggested that the effect of urbanisation on the cariogenic dietary habits of South African children be investigated 7 .
Critical evaluation of published information showed that there is no scientific proof that cariogenic foods have either increased or decreased as a result of urbanisation in developing or developed countries. However, there are claims from outside South Africa that the level of urbanisation affects most nutrients 13 . Social, demographic and lifestyle factors relating to the mother have been shown to influence the early eating patterns of children 14 . Information on the influence of urbanisation on cariogenic food habits is lacking and reliable information among young South African children needs to be established.
Since the South African government (through the National Department of Health) is committed to develop and implement an integrated nutrition strategy targeting children 15 , the identification and recognition of the effects of urbanisation and other socio-economic factors on the eating habits of infants and young children is very important.
The objective of this study was to determine if social class, education level and group environment (rural/urban) influenced particular food habits commonly associated with dental caries incidence among 4-24-month-old black South African children. A future manuscript will discuss the frequency of consumption of the actual cariogenic food items consumed by these children.
Methods
Ethics approval was obtained from the University of the Witwatersrand Committee for Research on Human Subjects (Medical). Permission was also obtained from the Eastern and Southern Metropolitan Local Councils to visit the relevant clinics. All parents gave verbal consent before participating in the study.
Subjects
The study sample comprised South African children aged 4-24 months from three black communities. The study areas included (1) a rural area of low socio-economic status in KwaZulu/Natal (Ndunakazi), (2) an urban area of low to middle socio-economic status in Gauteng (Soweto), and (3) an urban area of middle to upper socio-economic status in Gauteng (northern suburbs of Johannesburg and Sandton). The average household income in Soweto is up to R30 000 per annum and that in the northern suburbs is above R80 000 16 . Data on household income in the rural area are not available.
Dietary assessment
A food-frequency questionnaire appropriate for both rural and urban areas was used. It included cariogenic food items usually consumed by children based on previous experience and the principle of fermentable carbohydrates allowing foods to be ranked according to their cariogenic potential 17 . From this principle several dietary habits have been associated with dental caries and 18 of these appropriate for young South African children were used in this study.
The education level and occupation of the parents were recorded to define social class 18, 19 , which influences the effects of urbanisation 20 . In the rural area information was collected from 105 parents who attended community-based growthmonitoring sessions 21 . The mothers were interviewed by nutrition monitors (local people trained specifically to run community-based nutrition projects) in their mother tongue (Zulu). For the urban areas the information was collected by trained interviewers from parents attending Chiawelo Clinic in Soweto ðn ¼ 100Þ and the clinics in the Johannesburg/Sandton area ðn ¼ 101Þ: The interviewers were familiar with the questionnaire, as they had done nutritional fieldwork for the Dental Research Institute on previous occasions. Chiawelo Clinic was chosen as it is centrally situated, easily accessible and serves a wide area of the Soweto community. For the Johannesburg/Sandton area, five clinics (Yeoville, Parkhurst, Orchards, Wendywood and Lyndhurst) were included, representing a wide area of the higher socio-economic sector.
The data were coded onto computer-coding sheets using the South African Medical Research Council's (MRC) food composition tables and codes 22 .
Statistical analysis
The data were analysed with SAS 23 . Linear logistic analysis (Proc Catmod) was used to test if any of the food habits were associated with social class, education level and/or group environment. Independent variables were: (1) social class (two groupings -upper and lower; derived from the occupation of the father or mother, if the father was unemployed, using six British social classes 18 condensed into two and the South African occupation descriptions 19 ); (2) education level (three groupingslow, where both parents had completed less than 10 years of schooling; middle, where one parent had completed 10 -12 years of schooling and the other 7-12 years; and high, where one parent had completed 12 years of schooling plus tertiary education and the other at least 12 years of schooling 24 ); and (3) group environment (three groupings -1, rural; 2, urban Soweto; and 3, urban Johannesburg). The dependent variables were the individual food habits.
The first linear logistic analysis used all three of the independent variables; if one variable was significant but another showed redundant or restricted parameters, only the two relevant independent variables were tested with a second linear logistic analysis. This was to see if two of the independent variables showed a more significant association than all three variables together.
Cross-tabulation of social class, education level and group environment with each categorised food habit was done. This gave the percentage and number of individuals in each category of social class, education level and group environment for each food habit.
Results
With social class, education level and group environment as the independent variables and food habits as the dependent variables, the linear logistic analysis showed group environment to be significantly associated with nine of the 18 dietary habits investigated. These were: the addition of sugar to the child's comforter and the number of times per day this was done, how often the child was put to sleep with a bottle, whether the child was still being breast-fed or not and the length of time the child was breast-fed, the giving of 'mutis' (common and traditional medicines), number of 'mutis' given and the frequency of giving them, and the addition of milk only or milk plus sugar to cereal. Group environment and education level were also significantly associated with giving of 'mutis', the number of 'mutis' given and the frequency of giving them. 'Mutis' is a common term used by the indigenous people of South Africa for common over-the-counter medicines as well as for some traditional home remedies commonly used, and were included in the questionnaire as sugar is often used to sweeten medicines to improve their palatability 25 . Social class was significantly associated with the frequency of breast-feeding and when the child was breast-fed. Details of these variables are given in Tables 1-3. Group environment, education level of the parents and social class were not significantly associated with whether the child was put to sleep with a bottle or not, number of meals eaten per day, age at which breastfeeding stopped, amount of 'mutis' given and whether sugar was added to drinks or formula. These variables have therefore been excluded from the tables.
Sugar use with comforter
Urbanisation was associated with the use of sugar on comforters (Table 1) . Only 5% of the rural mothers added sugar to their child's comforter. In urban Soweto and Johannesburg, 27% and 55%, respectively, added sugar to their child's comforter. With an increase in urbanisation there was an increase in the use of sugar on comforters and the frequency of this habit.
Use of bottle
In urban Soweto, 82% indicated that they either never put their child to sleep with a bottle or never used a feeding bottle (Table 1) . This was slightly lower for both the rural group and the urban Johannesburg group, being just over 70%.
Breast-feeding
Only the two urban groups were significantly associated with whether the child was still being breast-fed or not (Tables 1 and 2 ). Fifty-seven per cent and 38% of the urban Soweto and urban Johannesburg mothers, respectively, were still breast-feeding their child at 24 months.
Social class was significantly associated with the number of times the child was breast-fed and when the child was breast-fed. Mothers from the upper social class tended to breast-feed 1-3 times daily (18.4%) and in the mornings and/or evenings (15.8%), while mothers from the lower social class breast-fed more frequently (4 -7 times daily) (32.4%) and throughout the day (37.1%). The majority of mothers from the rural group (84.8%) did not answer the question 'How long is your child breast-fed for?' as they found it difficult to interpret and to put a time on breastfeeding. For the urban Soweto and Johannesburg groups, most of the mothers who answered breast-fed for 10 minutes or more.
'Mutis' (common and traditional medicines) More rural mothers (68%) than urban mothers (52% and 56% in Soweto and Johannesburg, respectively) indicated that they were giving unprescribed 'mutis' at the time ( Table 1 ). The majority of these mothers gave only one 'muti'. Most rural mothers (65%) indicated that they gave the 'mutis' when needed, while most of the urban mothers gave the 'mutis' daily.
However, with education level being significantly related to 'mutis', it was found that more mothers who had a higher education level tended to give 'mutis' (Table 3) . With an increase in education level there was an increase in the percentage of mothers who gave two 'mutis'. Of the mothers giving 'mutis', those with a higher education level gave them daily, while those with a lower education level gave them when needed.
Sugar use with cereal
There was a tendency for mothers from all three group environments to add sugar to the child's cereal (Table 1) , the highest percentage being in the urban Soweto group (91%), followed by the rural group (78%) and finally the urban Johannesburg group (63%).
Discussion

Main findings
The study showed rural/urban environment to be associated with various dietary habits among young South African black children. In addition, social class was significantly associated with breast-feeding and education level was significantly associated with the use of 'mutis'.
Methodology problems
Studies on the differences between rural and urban dwellers often do not state explicitly which people are included in the rural or urban group. For example, in a cross-sectional study in rapidly changing peri-urban areas, up to 25% of the children below 2 years of age could have been born in a rural area 5 . Income, education and occupation are often used as a proxy for studying the effects of social class on disease among both rural and urban communities. However, these may not be appropriate as the majority of participants may be unemployed and have low education level. It may be more appropriate for future studies in such areas to use more sensitive indicators such as the type of building material used for the house or the possession of material objects such as a television or car 26 . Social class indicators change over time and the classes vary in relation to each other and to health outcomes. In rapidly developing urban areas this is particularly important, since moves from rural to urban areas as well as within urban areas may improve family income and yet still result in individuals being poor 5 . Most of the participants in the northern suburbs of Johannesburg and Sandton were domestic workers whose children were probably born in Soweto. Their personal income is therefore not a true reflection of that in the northern suburbs (R80 000), but would still be greater than the income of people from Soweto.
Sugar use with comforter
The study showed urbanisation to be associated with the use of sugar with the child's comforter. Urbanisation is associated with higher income, more employment and easier access and availability of foodstuffs such as sugar 5 . In the present study the use of comforters per se was not established. More than 90% of the mothers in the rural group indicated that they did not add sugar to the child's comforter and it is assumed that most of these mothers did not use comforters (personal observation). An earlier study in South Africa in 1984 27 showed that 87% of rural black children and approximately 93% of the urban black children had never used comforters, with only 1% in both areas using comforters that were sweetened. The use of sweetened comforters in the present study was much higher in both urban groups.
Use of bottle
Urbanisation has led to improved and more accessible education 5 . A greater awareness and understanding of the dangers of nursing bottles in promoting caries results in improved dietary habits in feeding young children. This holds true in explaining the higher percentage of rural mothers than urban Sowetan mothers putting their children to sleep with a bottle, but not for the urban Johannesburg group, who showed a high percentage (23%) of children being put to sleep frequently with a bottle. An earlier study in the USA found that 20% of the children aged between 6 months and 5 years were put to sleep with a bottle 28 . This figure is similar to the 23% of urban Johannesburg children put to sleep frequently with a bottle in the present study. Education level of the caretaker, race and geographic region were also found to be associated with differences in bottle feeding practices in Kaste and Gift's 28 study, but not in the present one. Urbanisation has also resulted in higher employment 5 . More mothers in the urban environments are now working. In the evenings when the child is perhaps distressed and tired, the mother has very little time to devote to feeding the child herself and the easiest solution is to satisfy the child with a bottle. In the 1984 South African study 27 it was found that 69.8% and 65% of the rural and urban black South African children, respectively, never had a sweetened drink in a feeding bottle. The present study showed a lower percentage of both rural (28%) and urban (17% and 25%) children being put to sleep with a bottle than the 1984 study. This is a very positive aspect, indicating an increased awareness of the dangers of nursing bottles caries among all groups over the past 16 years and not only the urban groups. It must be remembered though that probably a high percentage of Education level: 1 -low (both parents completed 10 years of schooling); 2 -middle (one parent completed 10 -12 years of schooling and the other 7-12 years); 3 -high (one parent completed 10-12 years of schooling plus tertiary education and the other at least 12 years of schooling).
the rural mothers who indicated that they did not put their child to sleep with a bottle may not use a bottle at all.
Breast-feeding
Infant feeding choices are influenced by social and cultural factors, as reflected in sociodemographic correlates of breast-feeding, which show consistently low breast-feeding rates among women from low-income populations 29 . In Africa and in most developing populations, despite the greater need for breast-feeding, the practice is tending to decrease, especially among urban mothers 30, 31 . While the most common reasons given concern insufficiency of breast milk and employment of mothers, the urban mothers are under increasing pressure to use proprietary replacement foods 30, 31 . The combination of restricted access to resources and inherent inefficiencies in their use determine the health and nutritional situation of people 32 . In addition, a dissatisfied baby or a baby who refuses milk, maternal illness, infant prematurity and the inadequacy of health services all contribute to the cessation or avoidance of breastfeeding 30, 31 . Currently a huge adverse factor is the danger of human immunodeficiency virus (HIV) transference from seropositive mothers to infants 31 . In Southern Africa the proportions of antenatal mothers infected are believed to be the highest in the world, but a crucial factor in the situation described is that most mothers who are infected with HIV are unaware of their condition 33 -35 . Regarding the present study, it is possible that the urban mothers in the Johannesburg area were more aware and better educated regarding transmission of the HIV virus from mother to child than the Soweto mothers, and opted for safety in stopping or not breast-feeding. It will be apparent that the outlook for breast-feeding in the 21st century, a practice so important for the health of infants in largely impoverished African populations, depends on many factors perhaps the most important of which is the control of HIV infection and its level of transmission 31 . It was noted that, in this rural area in KwaZulu/Natal, it was common practice to give solid food first and then the breast. The solid food satisfied the child and he/she was then unwilling to take the breast 36 . Maternal age and maternal employment were found to be significantly associated with cessation of breast-feeding among Cape Town mothers 37 . A study carried out in Venda in 1990 on breast-feeding and weaning practices found that nearly all of the children under 2 years were breast-fed and virtually all of these were fed on demand 38 . The 1984 study in South Africa 27 found that almost 92% of both the rural and urban black communities were breast-fed. By the time these children were 30 months old, 10.6% of the rural and only 4.6% of the urban groups were breast-fed. The majority of both the rural (33.3%) and urban groups (22%) were breast-fed for 18 -24 months. In their study in the same areas of South Africa as the 1984 study, Roberts et al. 7 also found that over 92% of the rural and urban black groups were breast-fed. Most of the rural mothers breast-fed for 18 -24 months as well, while most of the urban mothers breast-fed for slightly less, 12 -18 months. The present study found that over 70% of mothers breast-fed their children for the first 12 months. This decreased to approximately 10% by the age of 24 months for the rural and urban Soweto groups, with only 3% of the urban Johannesburg mothers breast-feeding at 24 months (Table 4) .
The time of breast-feeding should be interpreted with caution, as it was difficult for mothers, in the rural area in particular, to put a time on how long they breast-fed. In the rural area the child is breast-fed on demand and the breast is often used as a comforter. The question 'How long is your child breast-fed for?' appeared to confuse the mothers, particularly in the rural area, and they tended not to answer this question, but it has been noted that breast-feeding is usually continued until the child is satisfied.
North et al.
14
, in their study on infants from the Avon Longitudinal Study of Pregnancy and Childhood in the UK, found that educational level was the most influential sociodemographic factor that explained the difference in consumption of various drinks at 8 months. Mothers with lower educational levels were more likely to have introduced cordials, hot drinks and cow's milk into their child's diet, while mothers with a higher educational level were more likely to have fed breast milk. Mills noted that mothers from higher socio-economic groups used more breast milk than the lower group, in a similar way to the comparison between the higher and lower educated groups in North and Emmett's 40 study. The present study also found that mothers from higher social classes breast-fed more frequently than mothers from the lower social classes. Breast-feeding was also strongly correlated with education level of the mother among children participating in the Leiden Preschool Study in The Netherlands 41 . Mothers with higher education levels also breast-fed for longer and gave their children fewer sweets and snacks at 16 months, but the influence of education level disappeared at 28 months 42 .
'Mutis' (common and traditional medicines) A higher education level is generally associated with a higher income and a broader knowledge of medicines, resulting in the purchase of 'mutis'. But it is also the custom or tradition among the rural community, a community generally with a low income and low education level, to give 'mutis'. This is passed down through the generations and they tend to adhere to traditional customs and beliefs. The rural group is vulnerable to diseases and infection, and has a greater need for medication than the urban group. Access to clinics in the rural environment may be difficult and mothers are more reliant on home remedies or over-the-counter medicines. These factors accounted for a higher percentage of rural mothers giving 'mutis' and more frequently than the urban mothers. This is supported when the number of mothers giving 'mutis' was combined with the frequency: 74 (70%) of the rural mothers gave 'mutis' while only 37 (37%) and 35 (35%) of the urban Soweto and urban Johannesburg mothers, respectively, gave 'mutis'.
Conclusions
The study showed a strong influence of rural/urban environment on specific cariogenic food habits among very young black South African children. In addition, family customs, social class, education level and currently the adverse factor of the danger of human immunodeficiency virus (HIV) transference from seropositive mothers to their infants are likely to influence the dietary habits of these children, either directly or indirectly. In South Africa, urbanisation among the black population occurs very rapidly. It is essential to gain insight and knowledge of how urbanisation influences the dietary habits of the population, which will ultimately affect their nutritional status. This study has provided valuable information on the cariogenic food habits of young children from a country that is in transition. The present study showed contrasting results with earlier studies and it is likely that the transitional changes may be responsible for this observation. Continuous surveillance of the dietary habits of young children is needed to evaluate the effect of urbanisation.
Policy conclusion
The identification and recognition of the effects of urbanisation and other socio-economic factors on the eating habits of young South African children will provide information for the South African Government to develop and implement a nutrition strategy targeting children. This is currently being debated.
